Background: There is incredible potential for telemedicine to advance postoperative care. Work in high-income nations shows the potential to use mobile phones to monitor postoperative recovery progress. However, there is little information about the attitudes of people in low resource countries, like Myanmar, toward the adoption of mHealth in postoperative care.
Introduction:
The role of mobile technology to augment and improve postoperative care is immense. 1, 2, 3 Mobile health applications offer promising avenues for physicians and patients to exchange critical health information for improved convenience, cost reduction and efficiency. This is particularly valuable in the developing world, where such increases could greatly affect access to care, patient outcomes and management of complications. 4, 5 Thus far, mobile health (mHealth) applications in low resource countries like Myanmar have focused mainly on primary care, maternal health and management of chronic diseases. 4, 6, 7 However, developing new mHealth applications for postoperative monitoring of patients could have a major impact. 8, 9, 10 This technology could enable early identification of complications and aid in efficiently evaluating overall patient outcomes which would ultimately decrease length of hospital stay and facilitate patient recovery. 8, 9, 10 Emerging work in Western and developed nations is beginning to show widespread patient support for using mobile phones to monitor postoperative recovery. 11, 12, 13, 14, 15 For instance, Abelson et al. recently found in a population based survey of New York State residents that 60-70% of patients were willing or very willing to fill out surveys and send pictures by mobile phones in order to document their postoperative course to physicians. 16 Likewise, multiple investigators have revealed enthusiasm in public and patient populations for using mHealth applications to augment postoperative care. 17, 18 However, investigations have also documented some hesitancy to use mobile phones to convey medical information to physicians due to lack of privacy, familiarity and/or access to technology. 19, 20 There are significant differences in the delivery of postoperative care in Western and developing countries, including Myanmar. 21, 22 Care is often limited by scarce resources and a limited medical workforce. 21 Patients often live long distances from health care facilities, particularly if their conditions require advanced surgical procedures. 23 In addition, there may be unexplored cultural differences that influence the attitudes of patients in Myanmar towards both sharing information and their overall relationships with their healthcare providers. 24, 25 The use of mHealth to enhance postoperative healthcare delivery in Myanmar offers great potential in alleviating some of these obstacles. Despite the relatively low per capital GDP, the penetrance of mobile phones, especially internet enabled phones, is high in Myanmar-92.7% of urban households and 65.9% of rural households own a mobile telephone. 23 However, there are no studies about the willingness and general attitudes of people in Myanmar to use mobile phones for communicating with their physicians and medical professionals. Here, we present survey results taken in Myanmar to better understand the cultural attitudes and willingness of this population towards adopting mHealth technologies to improve postoperative patient care.
Methods

Survey development
Drawing from prior surveys performed in other populations, a thirteen question survey was developed. 16, 18 Seven of the questions seek to obtain patient demographic and background information in order to form a frame of reference and better understanding of the participant. Two questions evaluate the individual overall trust of physicians in general, and whether or not the internet is a major source for obtaining medical information. Four questions related to a theoretical situation whereby individuals are questioned about their willingness to perform multiple tasks on their mobile phones if they were to undergo surgery in the future.
The survey questions were first reviewed by two Myanmar natives to ensure cultural sensitivity and clarity. The full survey is available in the Supplementary Materials. All non-demographic questions have closed-ended answers, although extraneous information volunteered by participants during explaining their answers was also recorded.
Sampling
The survey was translated into Burmese and administered orally to individuals in busy public areas throughout Myanmar in July 2017. Eligibility included all volunteers agreeing to participate who were at least 18 years old or older, and without prior knowledge of their surgical history. Before administering the survey, it was explained to the participants that the purpose of this survey was to better understand how people in Myanmar use mobile phones to communicate their medical needs to healthcare providers.
After agreeing to participate, the survey was administered to each subject by a native Burmese speaker, and the answers were then translated in real time to English for data recording. Out of consideration for the subject's cultural comfort level, audio recordings were not made of their responses. None of the subjects agreeing to participate declined to either complete the survey or to answer any of the survey questions, so there were no missing responses. The complete administration of each survey took approximately 2-3 minutes per participant.
Of note, although we asked survey respondents specifically about their ethnicity, the concept on ethnicity for those in Myanmar is often conflated with their religious identity, thus, many responded with religious identifiers when asked about their ethnic background, although this does not represent true ethnicity. We reported here what respondents stated when asked about their ethnicity and did not attempt to correct/clarify if respondents answered with a religion when asked about ethnicity.
Analysis
The primary outcome of our survey was to determine if respondents wished to have their physician contact them after surgery. Secondary outcomes included information about patients' current trust in their physicians and current engagement with online sources for health information. We also collected information regarding patient to participate in mobile health applications in a theoretical postoperative scenario. Although not part of the original survey design, we also made notes of comments by patients who spontaneously volunteered information while taking the survey, to better understand the motivation for their answers. None of the respondents refused to answer any questions, so there were no missing responses.
Microsoft Excel and R v3.4.1 were used for data analysis. P values were calculated for continuous variables with students t test. For categorical variables, the Fisher's test was used for cell sizes <5, otherwise the Chi test was used.
Results
Of the 125 people asked to participate in the survey, 112 (89.6%) agreed to participate. The average age of respondents was 36.6 years (standard deviation 16.7 years, with a minimum age of 18 and maximum age of 78). Of the respondents, 55.4% were female. 77.7% of survey respondents were from urban areas and 22.3% were from rural areas. A map of the survey locations around Myanmar is included in Figure 1 . Individuals came from a range of selfidentified religious/ethnic groups and professions ( Table 1 ). The majority of respondents, 67.0%, identified as Burmese (Bamar). The next most common self-identified religious/ethnic groups were Muslim (6.3%), Chinese (4.5%) and Karen (3.8%). The most common occupations were sales (20.5%) and other non-manual labor requiring less than a university degree (21.4%). 12.5% of respondents were retired, 11.6% worked at home and 3.8% were unemployed.
In terms of their medical background, the majority (67.0%) had no surgical history. However, of the 33.0% with a prior surgical history, the majority (81.1%) had some sort of follow-up care). Mobile phone with internet capability was widespread in our sample population, with most people (90.2%) owning their own phone, which included a phone owned jointly by their families. 88.1% of these phones had internet capabilities. In the population of respondents who owned phones without internet capabilities, most respondents (83.3%) reported that they primarily used their phones to contact friends and family. In those with internet capabilities to their mobile phones, the most common primary usage of their mobile phones was for Facebook (48.3%), calling friends and family (24.7%) and work-related applications (13.5%). Only 25% of respondent reported any contact of any kind with a physician on their mobile phone.
Most respondents (61.2%) had used internet resources in some form to look up health information. Of those that did look up online information about their health, 50.7%, trusted this information "a little", 44.9% trusted this information "a lot" and 7.7% did not trust the information. This contrasted with respondents' trust for physicians, which was almost uniformly qualitatively assessed as "a lot" for 84.8% of people, and 13.4% trusted physicians "a little". Only 1.8% of respondents reported that they did not trust physicians.
Most were very open with their health information, with 83.9% noting a willingness to share their health information with friends and family ( Figure 2) . A willingness to share their health information was not associated with gender, age or ownership of a mobile phone, as seen in Table 3 .
The majority of respondents, 85.7%, expressed a desire for physicians to contact then via mobile phone for postoperative care, irrespective of whether they had previously used mobile phone technology to interface with their physicians (Figure 2 ). Of note, even in people who did not own a phone, 72.2% were in favor of the theoretical idea of being contacted by phone by their physicians. When presented with a theoretical situation in which they required postoperative monitoring, a majority of respondents, 83.0%, stated that they would be willing to fill out regular surveys to provide information about their recovery to their surgeon. Relatively fewer people, although still a majority at 69.6% were willing to send a picture of their wound to their surgeon. The only variable associated with a decreased wiliness to send a picture of a postsurgical wound via mobile phone to a surgeon was female gender, with an odds ratio of 0.40 when using male gender as a reference, 95% confidence interval (0.48, 0.93).
People who had previously contacted a physician with their mobile phone, were more likely to wish to contact a surgeon for postoperative care and send a picture of their wound to their surgeon, as seen in Table 3 . Otherwise, there were no significant predictors for increased wiliness in the aspect of mHealth we inquired about. A majority of patients were open to contacting their surgeon via mobile phone in a hypothetical postoperative setting, regardless of age, gender, ethnicity, occupation, mobile phone ownership, prior contact with a physician via mobile phone and mobile phone ownership (Table 2 ).
Some qualitative information was collected from patients as a majority of respondents did not restrict their answers to single word responses, but instead preferred to elaborate responses at length. Many favored contact with their physician via mobile phone, but only if this was in addition to seeing their physicians in person, and especially in cases of postoperative monitoring. Some expressed a willingness
Subject Survey item
Willingness to contact surgeon via mobile phone
In the future, if you were to need surgery for any reason, would you be willing to make and receive contact with your surgeon via mobile phone?
Willingness to fill out postoperative survey
In the future, if you were to need surgery for any reason, would you be willing to send data and answer questionnaires daily to help monitor your health after surgery?
Willingness to send pictures to surgeon
In the future, if you were to need surgery for any reason, would you be willing to send your surgeon or nurse a picture of your wound through your mobile phone?
Willingness to share updates with friends and family
In the future, if you were to need surgery for any reason, would you be interested in sharing health updates with friends and family? to fill out questionnaires and take pictures of their wound, but only if requested by their physician.
The most frequent reason cited by participants for their unwillingness to share information with a physician via mobile phone in a theoretical setting was their concern about eroding the patient-physician relationship. Almost all patients who felt that they would not like to contact their surgeons in the postoperative setting cited this as the reason. A majority felt that it was easier for physicians to acquire information and review their condition more thoroughly in-person as compared to by phone. In several cases, respondents stated that their physicians were relatively available, so they did not see the need for mobile phone communication as a significant convenience factor. A few individuals expressed hesitancy to use mobile phones for privacy reasons, Table 3 : Univariate analysis for wiliness to engage in various aspects of mHealth postoperative care by user status by respondent demographics. Three patients were unsure if they would fill out a survey about their postoperative state and two patients were unsure if they would be willing to send their surgical team a picture of their postoperative wound via mobile phone. These patients were removed from the univariate analysis for these outcomes.
particularly with regard to sending pictures of injuries of certain body parts, but would be willing to send photos of "non sensitive" areas. Finally, one respondent felt that mobile phone contact with physicians would only increase physician workload, thus, it would be best to handle all medical needs in person.
Conclusion/Discussion
The potential of mobile phone technology to increase the efficiency and availability of postoperative care in Myanmar is vast. Our survey results suggest that many in Myanmar are receptive to adopting mobile health technologies, with over 85% reporting that they would like their physician to contact them via phone in a hypothetical postoperative situation. Furthermore, based on a theoretical survey question, a majority would be willing to supply regular postoperative information via surveys and provide pictures of postoperative wounds to their healthcare providers. Both patients with prior surgeries and those with no history of surgery showed similar willingness to engage in postoperative mHealth. The application of mHealth technology in developing nations such as Myanmar has the potential to aid in early identification of postoperative complications, promote continuity of care, and allow for better assessment of overall patient outcomes.
Our survey results also shed interesting light on the culture of patient-physician relationships and mobile phone usage in Myanmar. An overwhelming majority of respondents had a high level of trust for physicians, and many patients used the internet to search for healthcare information. This highlights the need to engage patients with trusted medical providers and curate accurate internet sources in Burmese for health related topics.
There were some limitations of our results and methods. First, despite an effort to include both rural and urban respondents, the majority of patients came from Yangon, one of the most highly educated and wealthy cities in the country. It was also a survey of convenience of people in public areas, without the advantages of random administration, so there is likely selection bias towards people with more familiarity with mobile phones and higher health literacy. Thus, we would expect that our survey respondents would be more familiar with the concept of physician contact through their phone as compared to more remote, low income populations in rural communities. In the future, we would like to specifically investigate the more remote areas of Myanmar, since these people might potentially benefit the most from advancements in mHealth.
Overall, the results of this survey indicate that many in Myanmar are enthusiastic about mHealth in the postoperative care setting. However, this survey indicates that successful adoption of mobile phone applications will rely heavily on understanding and strengthening the physician-patient relationship, given the high regard for patients have for their physicians. As in other countries, people in Myanmar show a wiliness to answer survey questions about their health and send in pictures of their wound in a postoperative care setting. Our results support a bright future for mHealth for postoperative monitoring in Myanmar to improve access to health information and physicians.
